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1 
This invention relates to apparatus for closing 
the discharge doors of bottom-dump ore cars. 
More particularly the invention is concerned with 
a fluid-operatod apparatus designed to. replace 
the manually operated mechanism ordinarily 5 
provided for closing the doors of such dump cars. 
Heretofore, after the doors of a bottom open- 
ing dump car bave been opened to discharge ore 
carried by the car, it bas been necessary, in order 
to close the doors, to manually operate a crank 10 
mechanism which raises the doors to closed posi- 
tion. The doors must then be maintained by the 
crank mechanism in the closed position until a 
latching mechanism, secured to the dump car, 
may be operated to lock the doors in such closed 15 
position. Because of the weight of the doors for 
an ordinary dump car, the manual closing re- 
quires considerable labor, is slow and todious, and 
is not altogether safe. Additionally, in order to 
speed up the use of the manually operable closing 20 
mechanism, two men must be employed, one to 
operate the closing mechanism and another to 
operate the latching mechanism for locking the 
doors in closed position after the closing mecha- 
nism has been operated. 25 
It is the object of this in vention to provide a 
fluid-operated mechanism to take the place of the 
former manually operated mechanism and to ac- 
complish the closing of the doors of a dump car 
quickly, safely and without the tedious and 30 
laborious manual effort that has heretofore been 
required. The invention contemplates the ac- 
complishment of this object by a fiuid-operated 
mechanism contro]led entirely by a single valve 
means. The fluid-operated mechanism contem- 
plated provides an equal closing force for each 
door of the dump car, whereby each door may be 
fully closed despite any resistance to closing en- 
countered bF another door. Furthermore, the 
fluid-operated mechanism for closing the doors 40 
includes a time-delay device, whereby the doors 
are automatically held in closed position for a 
predetermined period of rime before the fluid-op- 
erated mechanism ceases to exert the closing 
forces on them so that the door latching means 
carried by the car may be operated to lock the 
doors in closed position safely and without any 
danger to the operator. 
Briefly, the fluid-operated mechanism for clos- 
ing the doors of a bottom-dump ore car com- 50 
prises a pressure-tighç cylinder mounted on the 
center sills of the car and provided with fluid 
der pressure through an opening in ifs ]ower end. 
A reciprocable piston, supporting an upwardly 
extending piston rod, is mounted in the cylinder 55 
and adapted to be moved upwardly under the 
pressure of fluid supplied fo the cylinder. A 
sheave or pulley is attached to he upper end of 
the piston rod and free]F supports a cable, the 

2 
opposite ends of which are connected to the car 
doors. Upon the admission of fluid under pres- 
sure to the cylinder the piston, piston rod, and 
pulley are moved upwardly, thereby drawing the 
cable upwardly, and as the cable is freely support- 
ed by the pulley, equal forces are provided to the 
car doors to urge them closed. The flow-of fluid 
to and from the pressure-tight cylinder is con- 
trolled by a valve operable in one direction to 
permit the flow of fluid to the cylinder and in 
the opposite direction to permit the flow of fluid 
from the cylinder. The valve is so designed that 
it is normally urged in the latter direction. How- 
ever, a latching mechanism is additionally pro- 
vided whereby its operating handle may be main- 
tained in the position in which the valve is oper- 
able to supply fluid to the cylinder. A time-de- 
lay device is associated with the operating handle 
of the valve to unlatch it after a predetermined 
interval .and permit the valve to return to a po= 
sition in which fluid already supplied to the pres- 
sure-tight cylinder may flow through it from, or 
out of, the cylinder. The time-delay device is 
operable in response to the position of the piston 
in the cylinder and/or in response to. the volume 
and pressure of the fluid supplied to the pressure- 
tight cylinder, and is actuated when the piston 
has been moved upwardly in the cylinder to the 
position at which it lies when the car doors are 
closed. The period between this rime and that 
at which the time-delay device has effectively 
acted to unlatch the valve-operating handle 
thereby releasing the fluid from the elevating 
cylinder is sufliciently long to permit the opera= 
tion of the latching means by which the doors 
of the car may be permanently maintained in 
closed position. 
For a more detailed description of one type of 
apparatus which falls within the scope of this 
invention, reference may be ruade to the accom= 
panying drawings in which: 
Fig. 1 is a perspective view of a bottom-dump 
ore car provided with a fluid-operated door clos= 
ing mechanism according to my invention, 
Fig. 2 is an end .view of the car shown in Fig. 1 
in which parts of the car are shown in section 
in order that my novel closing device may be 
seen more clearly, 
Fig. 3 is a sectional view taken along line 3--3 
of Fig. 2 and shows the cable raising mechanism 
and time-delay device, 
Fig. 4 is a sectional view taken along line 4--4 
of Fig. 2 and shows, in detail, .the valve mech- 
anism employed for controlling the flow of fluid 
to and from the door closing mechanism, and 
Fig. 5 is a sectional view taken along line -- 
of Fig. 2 showing more clearly the structure of 
the upper end of the cable-carrying piston rod 
and the guides therefor. ' 
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By reference fo Pigs. 1 and 2, a bottom open- 
ing dump car, and features thereof that are 
old, will first be described. The dump car bas 
upright side walls 2 and sloping end v(alls' 3, on!y 
one of each of which may bé seen in the draw- 
ings. The bottom of the car is partially formed 
by downwardly opening doors 4 and ' (Fig. 2) 
partially supported by shafts  and. 6, vïhich 
extend throughout the length of the car. The- 
remainder of the bottom is formed by a longi- 
tudinally extending fixed member (or membes) 
7, which is triangular in cross-section s0 as fo 
direct the car contents through the doors when 
the latter are opened by being pvoted down- 
wardly about shafts 5 and @. The car is adapted 
to be supported on railwaY rails 8 and 9 by a 
four-wheeI truck t0 at each of its ends, only 
ofiê truck bèing shown in the drawïngs. Each 
of thé doors 4 and 4' is supported .bya plurality 
of tiinges I! secured to the tmderside of thé 
doors af spaced intervals along their longitudinal 
extent. The inner end of each hinge is formed 
Witti a loop 12, which is adapted to surround 
the longitudinalIy extending shaft  or G and to 
thereby support the inner end of the hi,e and 
irmer edge of the door. Each hinge ! ! is of su- 
cient length t0 extend a short distance beyond 
an outer side walI  of the car' when if supports 
a door in closed position. Door latches , one 
for each door hinge, are pivotally supported by 
pns 4 on the outer face of side silIs I of thé 
car] Connecting rods @, one for each side of 
the car, connect the upper ends of the latches 
and are themselves connected by a transversely 
extending rod 7 by which ai1 the latches on the 
car may be pivoted or operated from oné posi- 
tion. The lower ends of the latches have project- 
ing portions 3 which are adapted fo pass be- 
neath the outer ends of the doorhinges when 
the doors are in closed position and to thereby 
support the hinges and therefore the doors. Thé 
outer end of each door hinge ! is formed with 
a rearwardly and upwardly extending portion 
which ef[ectively prevents thé lower- end of 
c0rresponding latch from sliding off the end of 
the hinge when the latch and thé hinge are in 
locking relationship. Pivot brackets 29, extend- 
ing partially beneath doors 4 and 4' and secured 
théreto at spaced intervals along thé length of 
the d0ors, are supported by shafts  and G fo 
which they are fixedly seCured as by keys. Op- 
erating brackets ! are a!so secured to shorts 
 ànd G by keys at thé end of the car outside 
sloping wall 3 thereof and normally extend up- 
Wrdly above the plane of the bottom of thé 
car. 
The structure above desCribed is old in thé 
art and for its operation there Ws formerly sup- 
p0rtëd at the end of the car between operátL'ig 
brackets 2, a crank and Windllass assembly by 
which .thé operating brackets 2 ! c0uld bé pivoted 
upwardly to close car doors 4 and 4'. With tht 
c!sing mechanism, however, which was man- 
ually 0perated, the closing of thé doors wás. á 
tedious and laborious opération equiring consihl- 
erable rime. Additionally, thé mechanism had to 
bé manually maintained in door-closing condi- 
tion until the latches 13 could be 0perated to 
leck thé doors in closed position. Also, as thé 
mechanism was individually secured to brackets 
2 , the. force supplied by the crank and windlass 
mechanism fo close the doors was hot equalïzed 
.between the doors and if, for any reason, oné 
of the car doors would hot close, thé other-wou!d 
hot close either. 

4 
The apparatus of my invention is aimed af 
the replacement of the former manually oper- 
ated mechanism by an automatically operated 
mechanism which providés .equal closing forces 
5 fo the car d0ors and which also provkles a rime 
lag aîter it bas been operated to close the doors 
arïd belote if bas been deactivated and returned 
t0 its original position, in which the latches 
rna¢ be safely pivoted to secure the doors in closed 
!0 position. To this end my apparatus comprises 
a fiuid pressure cylinder 22 supported af oné 
end of thé car on the center ailI structure 23 of 
the car between lolîgitudinally extending shafts 
 ancl  For the purposes of this description 
!5 and as contemplated for actual use the fiuid fo 
be used in the operation of the mechanism will 
be compressed air. An inlet conduit 24 s pro.- 
vided fo supply compréssed air to the lwer end 
of cylinder 22. 
20 A piston - (Figs. 3 and 5) is reciprocably 
mounted in cyiindeï 2 and supports on its up- 
per side a piston rod .0 of tubular shape which 
extends through an opening 2 in the upper wll] 
28 of cylinder 2. A pulIey or sheave 29 is sup- 
25 ported on a bearing 3 secured in the upper end 
of tubular piston rod $. Guide foliowers 2i are 
secured to thé outer side of piston rod 2 and 
are adapted fo ride between guides - of a guid- 
ing framew0rk which is supported on the uppér 
30 end 28 of cy]inder 22. For further Suppor£ thé 
upper ends of each of thé members or elements 
32 of the guiding h'amework are additionally se- 
cured fo end waI1  of the dump car. As Seen 
most clearly in Fg. 2, each pari" of guiding éle- 
35 ments 2 is provide.d with a pair of sheave- 
supporting members $3 having a series of corre- 
sponding holes 34 in wkich bearings for guiding 
sheaves or pulleys 3S may be mounted. A cable 
 (Fig. 2) is adjustably attached at its opPo- 
40 site ends fo operating bîaclets 2! of thé Car 
doors by means of auxiliary brackets 37 Secured 
to operating brackets 21 and each having a séries 
of holes therein whereby the position of attch- 
ment may be varied. Pulley or sheave 29 sup- 
; ported at the upper end .of. piston rod 2G is 
adapted to free!y engage thé center portion Of 
the cable which passes over if and which passes 
beneath fixed guiding, sheaveS 3. If wil thus be 
seen that when compressed air is supplied fo the 
50 loWer end of cylinder 22 through conduit 24 that 
pisto n 25 and piston rod 28 wfll bé urged up- 
wardly and that pulley or sheave 29 Wfll in turn 
 di*aw the ends of. cable  inwardly and upwardly 
t pivot operatin brackets 2! on shafs  and 6,. 
55 thereby raising the car do0rs from their posi- 
tions as shown in dotted lines in Fig. 2 fo their 
closed positions as shown therein in solid lines. 
BCause of the fact that the cablé is n0t fixed]y 
secured to the piston rod 2' or fo any part of 
60 the compress_ed ail" elevating mechanism the 
forces appled-by it to each of-the doorsis always 
equal, in degree. An opening is f0rméd in end 
wall. - of. the car fo permit he piston rod 2 fo. 
bé eevated a sufficient distancé fO cli)se tiglitly 
65 the doors and a bo«-like coverLug member ' is 
provided fo cover thé opening rb prevent, m'e 
loaded in the.car-h'om, passing, through thé open-. 
ing. 
Thé-supply of compïessed air o conduit 24 is 
70 controlled by a three-way valve shown in détail 
in Fig. 4. Briefly, it comprises a block 38 having 
a valve chamber 39 in communication with which 
is conduit 24 which leads from the vlve fo 
cylinder 22 and conduit 40 leading f-fore a corn 
75 pessed air supply, condiit 40  (Fig. 29 
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valve. A standard valve element .4i is recipro- 
cably mounted within valve chamber 39 and is 
provided at each end with an air-tight piston 
cup 42. When in the position shown in Fig. 4, 
the valve element places conduit 24, and there- 
fore the interior of cylinder 22, in communica- 
tion with the atmosphere through the valve and 
a vent 43. A valve operating handle or lever 
44, loosely pivoted by a pin 45 to a portion 48 of 
the valve body 28, is provided to urge valve ele- 
ment 4, inwardly in valve chamber 39. A roller 
bearing 4ï is supported in the outer end of valve 
element 4, to receive, with negligible friction, 
tle force supplied by lever 44 fo the valve ele- 
ment. When the valve element 4, is urged to 
its inner position, as will be the case when lever 
44 is moved to its position shown in dotted lines 
in Fig. 4, conduit 24 is placed in communica- 
tion with conduit 49 which leads from the source 
of compressed air, and therefore compressed air 
is supplied to cylinder 22. The valve, as de- 
scribed, is not in itself a part of my invention. 
A bracket 48 is supported by the saine por- 
tion of the framework that supports the valve 
and is provided with steps 49 and 58. Operat- 
ing lever 44 tests on step 50 when the valve is in 
venting position and on step 49 when the valve 
is in air supplying position. When the valve ele- 
ment 4! is moved inwardly within chmber 39, 
a certain amount of air contained in the inner 
end of chamber 38 is compressed between that 
end of the chamber and the inner end of the 
valve element because of the fact that piston cup 
42 at this end of the valve element is air tight. 
In other words, when valve element 4, is moved 
inwardly in the valve chamber, it is so moved 
against the pressure of the compressed and 
trapped air. Therefore, it will be clear that the 
valve element 4 ! is always urged outwardly either 
by compressed air from conduit 45 or by the 
compressed air entrapped at the inner end of 
chamber 29. When lever 44 is moved to the 
dotted line position, it is so moved ,against 
an opposing force exerted on the valve ele- 
ment and when it is in dotted line position 
on step 49 and is released it will be urged 
agains the shoulder between steps 49 and 59 
and remain there until positively lifted above the 
shoulder so that it may return to ifs original 
position, and thus piston 25 and its supp0rted 
structure will remain in their uppermost, or doo" 
closing, positions until the lever 44 is released. 
Peferring again to Fig. 3, I will now describe 
the novel time-delay device bY which the operat- 
ing lever 44 is released from step 49 a certain 
predetermined length of rime after the com- 
pressed air operating mechanism effectively 
closes the doors of the car. A pressure-tight 
cylinder § I, in which there ls contained a fixed 
quantity of fiuid 52, such as oil, bas its upper end 
connected by a conduit 53 to the interior of 
cylinder 22 at a point just below the position in 
which piston 25 wfll be when it bas moved up- 
wardly in cylinder 22 to effectively close the doors 
of the car. A second fluid or pressure-tight cylin- 
der §4 is supported on bracket 48 by a U-clamp 
§5 directly beneaih itep 49 of the bracket and 
bas its lower end connected by a conduit 58 to 
the lower end of cylinder 5,. Conduit 58 is 
connected to cylinder 54 by a cormecting member 
§7 having therein a restricted orifice §8. A piston 
§9 is reciprocably mounted in cylinder §4 and is 
spring urged towards the bottom of the cylinder 
bY a spring 8§ contained in the cylinder. A 
piston rod 8! is supported by piston §S and ex- 

tends through the upper ena of cylinder St, its 
own Ulpermost end being positioned just below 
the lever 44 on step 49 of bracket 48 when piston 
§9 tests at the lower end of cylinder §4. Piston 
 §9 is adapted to be urged upwardly against the 
force of spring 8§ when compressed air is ad- 
mitted to cylinder §, through conduit §3, thereby 
forcing oil §2 through conduit §8 and restricted 
orifice §8 into cylinder §4. Compressed air is, of 
1{} course, admitted to conduit §3 only when the 
oporating lever 44 of the three-way valve is rest- 
ing on step 49 and compressed air bas thus been 
supplied to cylinder 22. When piston §9 rises in 
cylinder §4, piston rod 8! abuts the lower side 
1 of the operating lever and raises it, thereby re- 
leasing it from engagement with the shoulder be- 
tween steps 49 and §§ and permittingit to return 
to its position, as shown in solid lines in Fig. 4. 
Because of the restricted orifice §8, through 
2{} which oil must pass from cylinder §! to cylinder 
§4, the flow of oil between these cylinders is rela- 
tively slow and a certain period elapses between 
the rime when compressed air is initially ad- 
mitted to cylinder §, above the oil level therein, 
 and the rime when a sutficient amount of oil bas 
been admitted to cylinder §4 to raise the piston 
and the piston rod to release operating lever 4. 
It is contemplated that during this period, which 
may be marie as long as desired as, for instance, 
{} by varying the size of the orifice §8 or the size 
of spring 8§, the door latches 2 of the car may 
be operated to lock the doors in closed position. 
A shield 82 (Fig. 1) is secured to the upper 
edge of end wall 3 of the car and extends out- 
 wardly therefrom over my apparatus to protect 
it from ore which may overflow the end of the 
car or which may be dropped over the end dur- 
ing loading. 
The operation of my fiuid-operated door clos- 
40 ing mechanism in its entirety is briefly as fol- 
lows: Assuming that the doors of the car are in 
opened position and that therefore piston 2§ is 
at its lowest position in cylinder 2, the three- 
way valve is operated by lever 44 to adroit com- 
4 pressed air to cylinder 22, as described, operat- 
ing lever 44 being maintained on step 49 by the 
shoulder between steps 49 and §9. Under the 
influence of the compressed air so admitted to 
cylinder 22, piston 2§ moves upwardly in the 
5{} cYlinder, thereby moving sheave or pulley 9 up- 
wardly and drawing cable 38 inwardly and up- 
wardly to pivot the doors 4 and ' of the car to 
closed position under equal forces. When the 
doors bave thus been pivoted to closed position 
 and piston 2§ is in its uppermost position, the 
interior of cylinder 22 is in communication wtth 
the interior of cylinder §, through conduit §3 
and compressed air is thereby supplied fo cylin- 
der §! above the level of the 0il therein. Oil § 
6{} then begins to flow through conduit §8 and re- 
stricted orifice §§ into cylinder 54 to force piston 
§9 and piston rod 8! upwardly therein. After a 
predetermined length of time, sufficient off will 
bave been admitted to cylinder §4 to cause piston 
6 rod 8, to fise sufficiently to release operating 
lever 44 of the valve from step 49, thereby per- 
mitttng valve element 4, to return to its normal 
position. As stated, during this period of rime, 
latohes 3 may be placed in locking position 
7O below the outer ends of door hinges !, to thereby 
]ock the doors of the car closed. When valve 
e]ement 4, returns to its original position, cylin- 
der 22 is vented through conduit 24, the valve. 
and vent 43, and piston 2§ descends within cylin- 
75 der  fo lts original position where it remains 



lmfl//:it has to- b useoE =ag«in .: closC:the.car 
drs: Compresse frïthe.opertion of the 
mechsm may be..proded-from any source,, but 
itïis cunçemplate"hat it wfll  supplied-from 
the-compressor of,the locomOtve.engine used 
aw the-dp.r by:mesindepênent of.the 
bre-.lineor: stem, 
I J claire:. 
1. I-a- dp=cr:having a.païrofdownwardly 
ope dOorS:.nd latcing mCns formaintin- 
ing:the-door in closed-position-after thy have 
e: closed, apparatus ïor closîng the-doers 
w.hich .comprises-a cable sured  one end to. 
onef.:he doors and t is oher endto thether 
dour, means freely.engagg/thecable«intermédi- 
a:-.the cable :en, an-mé for forcisid 
cle engging meanS upary.  clooe-the 
doors wereby-the closing force ctiuponune 
doorisalwaysut to thecloeing force aCing 
upon : the other 
2. In -dp car ha.ving-a pair-ofdo.wnrly 
ong deers and tatching-means or  maintin: 

ing. said-valve meansto is oiginal position in 
which the supply of fluid fo the fluidoperated 
means is discontinued and in which fluid that 
has been suppliéd to the fiuid-operated means 
:, is permited to flow from çhe fluid-operaçed 
means, said çime-delay device providinga-period 
of rime in which the car d0ors are .held closed 
by the fluid-operated means and during which 
the latching means may be adjusted fo mainçain 
]0. the doors in closed position. 
5. In a dump car having downwardly opening 
doors, means operated .by fluid under pressure 
for closing said doors and latching means, for 
maintaining çhe doors in closed position after 
1 :they. bave been closed, apparatus.for controlling. 
the fluid-operated means which comprises valve 
means, for controlling the fiow of fluid to and 
from said fluid-operated means, manually opera- 
ble means for moving the valve, to a position to 
OE0supp]y fluid under pressure to the fluid-oper- 
ated means, means for maintaining said valve 
in said position, said valve when in iaid position 

ing 'tle doors in closedposition-after they have. being acted upon by a force which urges it 
been .closed, apparatus  for cl0sin the. doors ward its original position, and a time-delay de- 
Whieh -comprises. a  -flùd pressure cylinçter, a fi vice responsive to the volume and pressure of 
piston-within said cylinler and movable-therein, the fluid supplied to the fluid-operated means 
underthe force-o.a fluid admi-tted.to .the .cyl- or releasing the valve so that it returns fo its 
inder under:pressure,'a piston rod secured tosaid, original position in which the supply of fluid to 

piston, means for supplying fluid uncler pressure 
to the. cYllnder belowthe piston,, a cble -secuet 
at  one-end.fo -one  of. the. doors-and at ifs other 
end-o the-other door .aud means suppored .on 
thepiston rod and*freely engaging the.cable in- 
teeoEate .theends of the cable whereby-when 
fluiddr pssure-is supplied ço the .cylinder 
the- piston there is- ged upwardly, therebF 
.gg th cable engainmeansup'ardly«and 
exerting equal forces upon the doors-to ure 
them to closed-position. 
3. tri a. dp car having a pair of pivotally 
mo-ted doors- which open downwary a 
baetseced fo the- pivot: support  of each 
doorfor pivotal closi the door, and latching 
ans Ior maintaig the deors in closed .poi-- 
tionafter .they:havebeen=closed, apparàt for 
cloeing the doors .which ,comprises a fluid pres 
se cylinder mounted .beween the pivot sup- 
porta a piston within-said cylinder and m0v- 
able therein under the .force 0f fluid admitd 
rg the cylind. der pressue, a piston rodse- 
cured to said pisn, means Ior supplying fluid 
unaer-pressure to:W.cylinder low the piston, 
a:cable secured aione en t0 one of the brackets 
and:ai its-other"end to the .other bracket, and 

the fluid-operated means is discontinued and in 
0 which fluidthat bas been supplied to the fluid- 
operated means is permitted to flow from the 
fluid-operated means, said time-delay device pro- 
viding a period of rime in which the doors .are 
held closed by the fluidroperated means and 
35 :during which the latching means may be 
justed to maintain the doors in closed position. 
6. Apparatus in accordance with ctaim 5 in 
which the time-delay device comprises a pres- 
sure-tight cylinder containing a supply of fluid, 
40 a second cylinder, a piston reciprocably mounted 
in said second cylinder, a piston rod supported 
by said piston and extending thr0ugh one end 
of said second cylinder and adapted to aet upn 
said valve means to release the-valve.-o that if 
4i.may iturn to its original position, a-conduit 
c0nnecting one.ent of said first-menti0ied prose 
sm'e-tight cylinder to the fiuid-operated means, 
a conduit having a restricted orifice and con- 
necting the other end of said flrst-mentioned 
" !cylinder fo the end of said second cylinder below 
5 the piston contained therein, whereby the piSton 
and içs supported piston rod are tu'ged away 
from said last-mentioned end of thesecond:cyl- 
inderwhen thé fltfidunder presuk.eintlie fluid 

means supported on the piston rod and freelF_::operated means is permitted t0 enfer the flst- 
engaging the .cble. intermediatè the ends of the ment]oned connectmg ,conduit. 
cable, .whereby.Vhen fluid-Lmder pressUre iSsup - 7. Apparatus in accordance with claim6 Whih 
plied to the cylinder :the piston therein-is .urged includes spring meas conained in the second 
upwardly thereby m'gin the cable engaging cylinder and cting. upon the piston thereinto 
means upwardly and exètïng equal.forces upono, oppose movement of the pistmi as a .result of 
the. brackets secured to the pivot, supports, fo the admission into said second cylinder of :fluid. 

uge.the doorS=cl0ed"wth equal force« 
4. In adump carhaving downWa.rily 0penin 
doOrs, mëans operated.:by fluidundêr :pressrè: 
fol'-:clsing said doors and .ltctïing means- fO 
mintaining the do0rS in-cl0sed, position aftèr 
theyhave been closed,a.pparatus for-controlling 
the fluid-opeated meáns which comprises vlvé 
means f0r controlling .the floW. of fluid fo and 
ïrom said. fluidoperatèt- means, means f0r :rfi0v  ïo lumber 
ing the valve to a..poitiòî fo supply fluid unde« 732,348 
pressure to the lïfiidZo!erated means,-means for 
maitáining, said valve in said position, a time- 
delïF;devie rep0fisiïto-novement of-the floEd NUmber 
oC:mês :fo d5ër-[Oig:posi0n fbr m-o- 75 

from the firstmentioned_.cylinder, 
The foHowing references are of- record in the 
flfie of this patent: 
ED STA  PAES 
Náme .Dà 
.Harrigoi_ ......... Jfié 30, 1903 
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